Specific localization of membrane dipeptidase and dipeptidyl peptidase IV in secretion granules of two different pancreatic islet cells.
Endocrine cells require several protein convertases to process the precursors of hormonal peptides that they secrete. In addition to the convertases, which have a crucial role in the maturation of prohormones, many other proteases are present in endocrine cells, the roles of which are less well established. Two of these proteases, dipeptidyl peptidase IV (EC 3.4.14.5) and membrane dipeptidase (EC 3.4.13.19), have been immunocytochemically localized in the endocrine pancreas of the pig. Membrane dipeptidase was present exclusively in cells of the islet of Langerhans that were positive for the pancreatic polypeptide, whereas dipeptidyl peptidase IV was restricted to cells positive for glucagon. Both enzymes were observed in the content of secretory granules and therefore would be released into the interstitial space as the granules undergo exocytosis. At this location they could act on secretions of other islet cells. The relative concentration of dipeptidyl peptidase IV was lower in dense glucagon granules, where the immunoreactivity to glucagon was higher, and vice versa for light granules. This suggests that, in A-cells, dipeptidyl peptidase IV could be sent for degradation in the endosomal/lysosomal compartment during the process of granule maturation or could be removed from granules for continuous release into the interstitial space. The intense proteolytic activity that takes place in the endocrine pancreas could produce many potential dipeptide substrates for membrane dipeptidase. (J Histochem Cytochem 47:489-497, 1999)